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1. Einleitung

Bodenklassifikation bisher mit quantitativen Merkmalen mittels
chemischer Massenbilanz

— diagnostische Horizonte
Vorteil: besser zu erfassen

Bodenbildende Prozesse sind kaum verstanden und werden
vernachlassigt

aber: diagnostische Horizonte resultieren aus
bodenbildenden Prozessen

zudem: Annahme der Polygenese
»Genesis does not appear in the definitions but lies behind
them.”
(Smith, 1983)
Groler Kritikpunkt:

diagnostische Merkmale der Horizonte innerhalb eines Profils
werden nicht verbunden

—separierte diagnostische Merkmale
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Bodenbildende Faktoren — Bodenbildende Prozesse
— diagnostische Horizonte, Eigenschaften, Material
— Bodenklassifikation
Vorteile der Prozesse:
+ Erklarung von Konzepten der Bodenklassifikation

+ stimmt mit modernen quantitativen Methoden der
Bodenkunde uberein

» Ausschau bei Veranderung uber lange Zeitrdaume

2.Verandertes Klassifikationssystem

3 Ebenen:

1) generelle Prozesse, um Béden von anderen Systemen zu
unterscheiden

2) Macroprozesse: abhangig von Inputs, Outputs, Transfers und
Transformationen von Energie und Material

3) Microprozesse: N-Fixierung, Oxidation, Reduktion, chemische,
physikalische und biologische Prozesse

Beispiel: Beschreibung von diagnostischen Horizonten durch
bodenbildende Prozesse — Spodosol (Podsolierung)
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Fiz. 2. Diagrams illwmrating 17 key soil processes as related to the 12 orders in Sod Tmsonomy
(1993) and the 30 soil groups in the WEE (1998).
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17 Prozesse:

(1) Argilluviation: Lessivierung, Tonverlagerung
Vorkommen in Alfisols und Ultisols (ST)
Luvisol

(2) biol. Anreicherung von Basenkationen (Ca, Mg, K, Na):
Streufall, Stammabfluss, Wurzelexudation
Alfisols, Mollisols (ST)
Luvisols, Lixisols (WRB)

(3) Andisolisation: hohe Gehalte an oxalatléslichem Al und Fe

geringe Lagerungsdichte, hohe Phosphatfixierung,
vulkanische Glaser

Andisols (ST), Andosols (WRB)
(4) Paludisation: Akkumulation von OM

in Marschen

Histosols (ST, WRB)
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(5) Gleisation: Hydromorphismus, aquatische Bedingungen,
redoxymorphe Bedingungen

Gelisol; aquic suborders in 10 orders von ST,;
Gleysol (WRB)

(6) Melanisation: Akkumulation von humifiziertem OM
mollic bzw. umbric epipedon
Alfisols, Ultisols, Inceptisols (ST)
Chernozem, Kastanozem, Phdozem, Umbrisols (WRB)

(7) Eerrallisation: Al-, Fe-Konzentration, Anstieg der
Mineralverwitterung

Fersialisation — Ferralisation — Ferrugination
Oxisols, Ultisols (ST)
Ferralsols, Acrisols (WRB)

(8) Podsolierung: Auswaschung von Basen, Transformation von Fe
und Al, Mobilisierung und Transport in Bs

Spodosols,Entisols, Andisols (ST)
Podsols, Plinthosols (WRB)
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(9) Verlust von Basenkationen: Auswaschung von Ca, Mg, K, Na
Ultisols, Spodosols, Inceptisols, Vertisols (ST)
Alisols, Acrisol (WRB)

(10) Vertisation: 60% Ton, Schwellungs- und Schrumpfungsrisse
Alfisols, Aridisols, Entisols, Mollisols, Ultisols (ST)
Vertisols (WRB)

(11) Cryoturbation: Permafrost, Durchmischung durch Frost und
Auftauen

Gelisols (ST), Cryosols (WRB)

(12) Salinisation: Akkumulation von Na-, Ca-, Mg-, K-Chloride,
-Sulfate, -Carbonate, -Bicarbonate
Aridisols, Inceptisols, Vertisols (ST)
Solonchaks (WRB)

(13) Calcifikation: Anreicherung von sek. Carbonat und Gips
(petrocalcic horizon)
Calcisols, Aridisols, Mollisols, Vertisols, Gypsisols (ST)
Gipsisols, Calcisols, Kastanozem (WRB)
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(14) Solonisation: Idsliche Salze werden abtransportiert,
Colloide dispergieren, stark alkalische Reaktion

Alfisols, Aridisols, Mollisols, Vertisols (ST)
Solonetze (WRB)
(15) Solodisation: Argilluviation von dispergierten Kolloiden

Ausbildung von saurem A-Horizont und
tonangereichertem Bt

Tabie 2
Ccowrence of 16 secondary sodl macro-processes ootaxa of Sol Tavenomn™
Process Generalized soil- Soil taxa
forming process™
Argillaviaton 3 Alfizals; Ultizols; Aridisols {Argids); argi- srest groups of Andisals,
Mallisols; kandi- zreat groups of Oxisols, alfic subzroups of Spedosols

Biological earichment of bases
Andisolizaton

Paludization

Gleization

Melanization

3 Alfizols; Mollisels; ewiric great groups of Inceptsols

4 Andizols; andic subgroups of Spodosols

1.4 Histisols; histic great groups of Gelisols

4 Aqul-suborders of all orders except Aridisols and Gelisols;

Arqu- grear groups of Aridisols and Gelisols

Mollisols; Inceptizols (Umbrepts); nmbr- great groups of Alfisols and
Ultisols; ham- great sroups of Inceptisals

™

. . Farrallitizat 4 Ormisolz
A|fISO|S, MOI“SOIS (ST) ?Nza];ﬁ?molu 3,4 Spo::)sn]:\; spodic subgroups of Entizols snd Andizols
Basza caton leaching 2 Spodosols; Ultisols; dysr- grear syoups of Inceprisols and Verzols
olonetze Vertization 3 Vertizols; vertic subgroups of Alfisols, Aridisols. Ennsols, Mollisols and Uldscls -
| WRB Vs 3
yotarbation 3 F3
(16) Silifikation: sek. Anreicherung von Si, evtl. zementiert L g Aridiecls (Salis): bl grent grougs of Incepisals; sl- great groups of Ly
RN duripan Calcification 3 :':—d.:,m; ;;’;Ld;_g:?\;d;s ;;Liiﬂsﬂuﬁs;isﬁ;d.ﬂ]s Mollisels, and ::,
Avridisol, Alfisol, Inceptisol, Mollisol, Spodosol, Vertisol (ST) e - e e e e
" Silicificarion 3,4 Aridizols (Durids); dur- zreat groups of Alfizols, Andizols, Inceptisols, i
DU”SO' (WRB) Mollisols, Spodesols, and Vertisols 5]
. . . . - " Anthrozolizanon 1 Entisols (Arents | Incepnsals (Anthrepts); anthropic subgroups of Ardiscls,
(17) Anthrosolisation: anthropogener Einfluss, Tiefpfliigen, Diingung, Inceptisols
1 A "Bold face denotes primary ocourence of a soil-forming process.
Zugabe von eXternem Materlal’ BeWasserUng "1 = Addition to soil; 2 = less from soil; 3 = mansorarion within sofl; 4 = ransfonmarion of material wirkin soil (afer Simonson, 1959; Buol et al.,
Entisols, Inceptisols, Aridisols (ST) . &
Antrosol (WRB)
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Table 1
Table 3

Soil-forming processes in reladon to diagnostc horizens, properdes, and marerizls by order in Soul Tosomomy

Soil order Diagnostic borizom, Soil-forming processes Feprasantative
properties, marerial horizon sequence

Alfisol argillic horizon argilluviation A/E/BEST
ihigh basze stams) hiclegical enrichment of base cations

Andisal melanic epipedon andisolization A/Bw/C
andic propenies

Aridisol namic horizon solonization, solodizaton A/Ez/Bin/Bk,/Bv,/C
calcic, pemrocalcic borizon calcificaton A/Blm,/Ck
Zvpsic, pemogypsic horizon calcification A/SCyvm/Cy
argillic horizon argilluvianion A/E/Bt/Ck
duripan silicification A/B/Cqm
salic borizon [aridic soil moisture regine] salinization Az Cz

Histosol histic ma=terials paludization 0i /' 0aDe

Mollisol mollic epipedon melanization A/Bt/C
{high base stams) biclegical enrichment of base catdons

Orizal axic herizon ferrallitization A/Bo/Cr

Spodosol spodic marerials placic horizon podzolization Ca,/E/Bh,/B:/C
albic borizon base cation leaching

Ultisal argillic (low base stams) argilluviation base cation leaching E/Bt/C

Vertisol slickensides, cracks) vertization A/Cs

Gelizol zelic matertals cryeturbation O/ Bejj Cf

Inceptisol cambic (phus others) weak soil formation A/Bw,/C

Enfisal (none) very weak soil formarion ASC

All orders (except reductimorplic feanres gletzation A/Bg/Ce

Aridisols) [aquic soil moistre regime]

(*one) anthropic. plaggen horizons anthrosclization Ap,/Bw,/C
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Soil-forming processes in relaten to diagmostic horizons, properdes, and marterizls by soil group in WEE (FAQ, 1928)

Thmober Sotl group Driamostic horizon, Soil-forming processes Fepresentatve
properties, materizl borizon sequence
1 Hiztozols histic or folic horzon paludization HIl-HI-H3
2 Cryosals crvic horizen ervonrbaton O-Beg-C1
3 Anthrosols homic, imagnc, plaggic, eme, or anthrosolizstion Ap-Bw-Abb-Bwh
anthraguic bomzon, or apthro-
pedogenic borizons, or anthre-
pogeomorphic soil materials
4 Leptosals mollic, achric, yemmic, or (vary weak sodl formation) O-Cck
wertic horizon
5 Ventisols wertic horizon vertization Ab-Bwck—Ck
& Fluvisols fhavic soil materizls ifresh fluviaale, mamme, or Ab-Bz-Cg-2AND
lacusmmine sediments)
T Solonchsks zalic horizon salinizaron Ahz—Bzy—Czy
g Gleyzols sleyic proparies leization Ah-Be=—Cg
o Andosols virandic or andic borzon andisolization Ab-Bw-—C
10 Podzols spodic horizon podzolization Eb-Bs-BC-C
11 Plinthozols petroplinthic or plinthic horizon podeolization, zleization Ah-Bsz-BCg
12 Femalsols ferralic horizon farrallitization Abh-Bw-BC-C
13 Solonetz natric hortzon solomization, solodizaton Ah-Bm-C
14 Planosols an ehovial horimon argilhmiztion gleizadon Ah-Ez—1Brg
15 Chemozems mollic berizon melanization Ab-Bk-Ck
16 Eastanozems mollic borizom, calcic horizon melanization, calcification Abh-Bw—Ck
17 Phaeozems mollic borizon melanization Abh-Bw—C
18 Grypaisols Eypsic or pemogyvpsic horizomn, I's Ah-Byk-Cyk
Fypsic materials
i) Dnurizals duric or peooduric horizon silification A-Bw—Cqm
0 Calcisols calcic or hypercalcic horizon calcification Ah-Bwk-Ck
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Diskussion!!
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